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(54) yCTPOftCTBO fl/lfl BbinPAB/lEHUR 
OBCA/JHOfi KO/lOHHbl 
(57) M3o6peTeHne othocmtca k ne(p7*Hov\ m 
ra30Bow npoM-CTM m npeAHa3H3HeH0 At* bw- 
npaB/ieHM» o6caAMovi ko/iohhw (OK). Ue/ib - 
noBbiLueHne. HaAe>KH0CTii pa6oTw ycip-aa 3a 
CMeT npeAOTBpameHun ero 3aK/inHHBaHnn a 
CKBaxuHe npn OAHOBpeMeHHOti skohommm 
3HepropecypcoB 3a cneT o6ecneHeHnn B03- 

MOXHOCTM yMeHbiiieHMR KpyTPlUerO M0MGHT3. 

3Toro Kopnyc (K) 1 ycip-sa MMeeT kohwhc- 
CKwe npnMyto m o6paTHbie HanpaB/iaioujHe. a 
Ha ero HapyxHtni nosepxHoc™ Buno/iHeHbi 
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xo/ibtjeBoa na3 2 m pawanbHwe na3bi 10. flo- 
cneAHMe MMeiOT b nonepeMHOM ceMeHww K 1 
paBHOMepHOM3MeHflK)iuyiocfl r/iy6nHy j\n* pa- 
AMa/ibHoro nepeMeineHM» po/imcoo (P) 5 m 6. 
KOTopue pa3MemeHw b naaax 10 c bo3mowho- 
CTbio paAua/ibHoro nepeMemeHMa. B xo/ibue- 
bom naay 2 noc/ieAooaie/ibHo c 

B03MO>KHOCTblO BpaiUeHM* OTHOCMTe/lbHO npo- 

AOAbHow ocm K 1 ycTaHOBneHW xo/ibua 3. 4 m 8 
c nasaMM 9 Ha o6pameHHbix Apyr x APyry no- 



BepxHocTflx. rAe pacnonoxeHw ewcTynw. fl/m- 
Ha na30B xoneq 3. 4m8b nonepesHovt nnocxo- 
ctm K 1 paBHd BennHMHe paA^a/ibHoro 
nepeMemeHM» P 5 m 6. MeacAy xo/ibqaMM 3. 4 

M 8 C B03M0*H0CTbK> apameHMfl BOKpyr CBOeH 

ocm pasMemeH btopom p«A P5m6. B c/iynae 
CMATnq OK Ha iokom-to ee yqacTxe no eceMy 
nepMMeipy Bbinpas/ieHtie OK 6yAeT ocymecr- 

B/lflTbCA HenOCpeACTBeHHO BC6MM MGTWpbMP P 

5 m 6. 4 ma. 



H3o6peTeHMe othocmtc* k hc(J>tbhom m 
ra30B0M npoMuai/ieHHocTM, a mmchho k ycT- 
poiiCTBaM a/i« Bbinpaa/ieHMn o6c3ahom ko/ioh- 

Hbl. 

Ue/ibK) M3o6peT6MMw nB/ifleTcn noBbiiue- 5 

HUG H3AG)KH0CTM pa60Tbl yCTpOMCTBS 33 CMeT 

npeAorapaiueHim ero 33k/imhmb3hm5i b CKBa- 

>KMHe npM OAHOBpeMeHHOM 3KOH0MMM 3HeprO" 

pecypcoB 3a cneT o6ecneMeHMn yMenbiueHMfl 

KpyTPLUerO MOMGHTa. 10 

Ha <})Mr. 1 cxeMaTMMHo M3o6pax<eHo npeA- 
ziaraeMoe ycTpoftCTao; na <t>Mr. 2 - paape3 A-A 
Ha (J>mi\ 1; Ha 4>mi\ 3 - paapea B-B Ha (J>mi\ 1: 
na 4>mi\ 4 - TpaeKTopMM nepeMemeHMrt oce* 15 
Bpamenuji po/iMKOB, ncpexaTUBaioiMMxcw no 

.CMHTOM M HeCMflTOMCTeHK3M 06C3AHOM KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMT M3 UM/IMHApMHeCKOrO 

MMeiomero KOHMwecxyio npHMyto m o6p3THyio 20 
Hanpaa/ifliotuyK) xopnyca 1, Ha nspywnOM no- 
aepxHOCTM KOToporo Bbino/meH KonbuesoM 
na3 2. rAe nocneAOBdTe/ibHo pa3MetueHbi um- 
/lMHApMMecxMe Konbua, aepxHee 3 m HM*Hee 

4. MOKAY KOTOPWMM yCTdHOB/ICHbl C B03MOW- 25 

HOCTb'K) BpaiueHMn aoxpyr CBoefl ocm BepXHMfi 

P»A PO/IMKOB 5 M HMttHMM p«A PO/IMKOB 6, CHa6" 

weHHbix pa3MemeHHWMM b BepxHevi m HMwuefi 
M3CT9X Ha mx TopuoBbix nosepxHocTax Bwcry- 
naMw 7. Me)KAy aepxHMM m hmjkhmm p«a3mm 30 
po/WKOB ycTanoB/ieHo cpeAHee um/imhapmmg- 
CKoe KO/ibuo 8. Bepxnee 3. cpeAHee 8 m hm*- 
Hee 4 MM/iwHApMMecKMe Konbua BwnonHeHw c 
na3dMM 9 Ha o6pameH hwx Apyr k APyry noBep- 
xhoctbx, rAe pacnonoxeHu BbiCTynu 7 po/iM- 35 
kob. Po/imkm 5 m 6 ycTaHosneHbi b naay 2 m 
paAnanbHbix na3ax 10 xopnyca. ria3bi 10 xop- 
nyca MMeiOT a nonepeMHOM ceneHMM Kopnyca 
paBHOMepHo U3MeH»ioiuyK)cii rny6MHy ot bu- 
CTynoB 11 k anaAMHaM 12 j\nn paAMa/ibHoro 40 
nepeMemeHM» po/imkob. Konbua 3. 4 m 8 ycra- 
Hoonenbi c BoaMoxcHocTbtoBpaiueiiMfl othocm- 
Te/ibHO npoAO/ibHOM ocm Kopnyca. a ahmh3 
na30B 9 KO/ieu & nonepe'iHow nnocxocTM Kop- 
nyca paBHa paAMd/ibHOMy nepeMeiueHMio po- 45 
/imkob. B Kopnyce BbinonHeti oceBOM Kanan 13. 



YcTpo^cTBo pa6oTaeT c/ieAyK)mMM o6pa- 

30M. 

Yctpomctbo Ha KonoHne 6ypw/ibHbix Tpy6 

CnyCK3K)T B CKB3)KMHy M npM AOCTM)KeHMM MM 

BepxneM rpaHMUbi CMRToro ynacTxa o6caAHOfi 
Ko/iOHHw cnycK npexpamaiOT. 3aTeM OMeHb 
MeA/ienno BpatuaiOT xonoHny 6ypM/ibHwx 
Tpy6. Ec/w KonoHHa Tpy6 cbo6oaho BpaiuaeT- 
ch 3to yxaauaaeT Ha to. mto p«aw po/jmkob 
BepxHMii 5 m hmkhmm 6 (<J>Mr. 1 -4) eme ne 

B33MMOAGMCTByiOT CO CMRTblM yM3CTK0M 06" 
C3AHOM KO/IOHHbl. He3H3MMTe/lbHO yBe/lMHMB 

r/iy6MHy cnycxa ycTpo^CTBa, BHOBb epautaioT 
Ko/iOHHy 6ypM/ibHux Tpy6. fla/ibHertuiM^ cnycK 
ycTpoMCTBa npeKpatuaiOT b tom cny^ae, ec/iM 
npM BpaiueHMM koaohhu Tpy6 B03HMxaeT co- 
npoTMB/ienMe ee BpaiueHMio. mto cBMAeTe/ibCT- 
eyer 06 ynope po/imkob ycTpoMCTea b cMflibirt 
ynacTOK o6caAHOM ko/iohhu. rioc/ie aioro co- 

3AaK>T UMpKy/lJIUMK) npOMblBOMHOM XMAKOCTM 

b CKsawMHe. KOTopan npoxoAMi Mepea oceBofl 
xaHan 13 xopnyca 1 m noc/ie auxoAa M3 Hero 
OMUBaeT po/imkm m cnoco6cTByeT mx ox/ia*Ae- 

HMK). PPM BpameHMM KO/lOHHbl 6ypM/lbHblX 

Tpy6 BpaiAaeTcn xopnyc 1 ycipoMCTB3, npM 

3T0M PO/1MK, HaxOAAlMMMCfl BO BndAMHe 12 pa- 

AMBHbHoro na3a 10 Kopnyca (<J>Mr. 4), 0Ka3biaa- 
eTc» npMxaTbiM OAHoapeMenHo k cm*to* 
CTeHKe o6c3ahom xonoHHbi m Any paAMa/ibHoro 
na3a Kopnyca. B pe3y/ibraTe Mero npoucxoAMT 
nepexaTUBdHMe po/iMKa no ynoMAHyTbiM no- 
BepxHocTnM o6caAHoPi KO/iOHHbt m xopnyca yc- 
TpoMCTBa. B to xe BpeMn ponnx. 
pacno/ioaceHHbiM c npoTMBonono)KHO^ CTopo- 
Hbi Kopnyca 1, ynMpaeTCR b necMRTyio ere h icy 
o6c3ahom KO/iOHHbi m nepexaTbiBaeTcn oaho- 
BpeMeHHo no 3toi% noBepxHOCTM m Any paAM- 
anbHoro na3a tcopnyca. npM 3tom 
HanpaaneHMe nepexaTwsaHMq po/imkob m apa- 
meHMe. CBR3dHHbix c hmmm sepxHero, cpeAHe- 
ro m HMXHero um/imhapmwcckmx xoneu 3. 8 m 4. 
coan3AaeTC HanpaBneHMeM apaiueHun xopny- 
ca 1 ycT pomc t bb . B npouecce nepexaTwaaHMfl 
Po/imkob no AHy paAManbnoro na3a 10 ohm m3 
anaAMHbi 12 nepeMeiuaiOTCfl Ha BepuiMHy 11. 
mto conpoaoxAaeTcn npMHyAMTenbHbiM aw- 
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,ABM>KeHueM po/imkob H3 Kopnyca no/j acmct- 
BMeM oo3HMKaK)iuero 6oKOBoro (Bbinpao/iHio- 
mero) yCM/iMH. ripw bwabmxchmm po/imkob mx 
BWdynw 7 nepeMemaKucn no naaaM 9. koto- 
pwe npeAycMOTpeMw b Ko/ibqax 3. 4 m 8. flpw 5 
3tom TpaeKTopwn nepeMemeHMn ocm spame- 
HMA f)onnK3, nepeiOTWBaiomerocfl no hgcma- 

TOM CTeHKe 06C3AHOM KO/IOHHW. 6yAeT MMeTb 

bma OKpyxHocTM, noK333HHOfi Ha <J>MT. 4 
cnnotuHOM /imhmcm, ueHTp kotopom coBnaAaeT io 
c ueHTpoM o6c3ahom ko/iohhw. Ocb ace spa- 
meHM» po/MKa. nepexaTbiBaioinerocfl no cma- 
tow CTeHKe ko/iohhw m BwnpsB/iaioinero ee. 
6yAeT nepeMemaTbCfl no napa6o/iMMecKOM 
TpaeKTopMM, KOTopa» noKa33Ha Ha tom we 4>m- 15 
rype nyHXTupHow /lMHMeM. 3to npoMcxoAMT 
113-33 toto, mto ycM/iMe, neo6xoAHMoe a/ih bw- 
npaB/ieHua CMWToro ynscrxa o6c3ahom *o/ioh- 
Hbi acerAa MeHbwe ycM/inn, neo6xoAMMoro 
Ann nepBHHHow Ae<t>opMauMM TOM we ko/iohhw. 20 
Po/imk, nepeKdTbiBaiou4i4Mc» no HecMjuoM 
CTeHxe o6caAHOM ko/iohhw. nepeMeiuawcb M3 
BnaAMHbi 12 na aepiUMHy 1 1 AHa paAwa/ibHoro 
n33a, OTOABMraeT xopnyc 1 ycTpoMCTsa ot ne- 

CMflTOM CTeHKM B CTOpOHy CMflTOM. BblAOH^e- 25 

Hue po/imkob M3 xopnyca npeKpamaeTcn 
nocne aoctmxchmw mmm BepwMH 1 1 Ana P3am- 
anbHoro na3a. MaKCMManbHoe paccTOAHwe. Ha 
KOTopoe nepeNiemaeTca po/imk, awnpaa/iqio- 
ujmm CMWTyK) CTeMKy o6caAHOM KonoHHbi, 6y- 30 
AeT pasHo cyMMe paccTOflHuu. Ha KOTopbie 
BbiABMraK)TC» M3 xopnyca ynoMflHyTWM m npo- 
TMBo/iewamMfi ei*y po/imkm. B c/iynae cm^tm* 
o6caAHOM ko/iohhw hs kskom-to ee ynscTKe no 
sceMy nepuMeTpy Bbinpaa/ieHne ko/iohhw 6y- 35 
AeT ocymecT8/i»Tbc« HenocpeACTBeHno ace- 

MM MeTbipbMfl pO/lMKaMM. TdKMM o6pa30M. B 

npouecce oamoto o6opoTa Kopnyca 1 ycrpoM- 
CTBa BwnpaB/ineTcn ynacTOK o6c3ahom ko/ioh- 
hw. paBHbiii no AflMHe cyMMapHOM bwcotc 40 
Bepxnero m HMwnero p»aob po/imkob. J\na bw- 
npaB/teHMn HMace/ieaomMx cmhtwx ysacTKOB 
o6c3ahom ko/iohhw ycTpoMCTBo AonycKaiOT m 
noBTopniOT onMcaHHbie onepauMM. 

45 

n p m m e p. flonycTMM.o6caAHa» xo/iOHHa 
AwaMeTpoM 299 mm (Mapxa ct3/im K. To/iujMHa 
CTeHKM 12 mm) cm»t3 Ha r/iy6MHe 3000 m. flna 
Tpy6 t3kom npoMHocTM napywnoe Aaa/ieHMe. 
npM kotopom Hanpn>KeHMe b Te/ie Tpy6bi aoctm- 50 
raeT npeAe/ia TeicynecTM. psbho 130 kR/cm 2 . 

3tO 3H3MMT, MTO A™ CMHTM5I 06caAHblX KO/IOHH 

yxa3aHHOM npoMHocTM A0CT3T0HH0 HapyxHoe 
A3B/ieHMe nop»AKa 130 kTc/oa 2 . J\n* Bbinpaa- 
zieHMfl TaxMx KO/iOHH Tpe6yeTCfl Taxxe A3Bne- 55 
HMe (m/im 6oKoaoe BbinpdB/inioiMee ycwnne) 0 
npeAe/isx 130 kH: na KaxAwrt kbsapsthu^ 
C3HTMMeTp kohtskts p36oMero 3/ieMeilT3 (b 

A3HHOM C/iyM3e pO/lMKOB yCTp0MCTB3 CO CMfl- 
TOM CTeHKOM 06C3AHOM KO/IOHHbl. 



YCTpoMCTBO cnycKaeTC« Ha rny6M!iy 3000 
m H3 6ypM/ibHOM KonoHne A^aMeTpoM 140 mm 
(MapKa CTa/iM K. to/iu4mh3 CTeHKM 10 mm). ripM- 
BeAeHHWM Bee 1 nor. m Taxoi^ ko/iohhw paBeH 
Pnp = 38,8 kFc/m. npeAen TeKyMecTM Oreic = 
5000 Krc/CM 2 . 

Bee BceM 6ypM/ibHOM ko/iohhw 6yAeT 

P=38,8 -3000= 116400 Krc. 

llpM K03(t>(()MUMeHTe 33n3C3 npOMHOCTM 

K = 1.3 

_ Oreic __ 5000 



Ojxon. =3846 kR/cm 2 

(1) 



a„p =/f/T+3r?ac : 



SceM.TpyGw 
. S C es.Tpy6n = 40.7CM 2 . 

a H =I^00 =28 60 Krc/c M 2 . 

MOMeHT COnpOTMB/ieHMfl KpyMeHMK) 

W =: 



T6" -0-« ): 



D " " 0,86 • 

TAe D M d - COOTBeTCTBeHHO HapyXHWM M 
BHyTpeHHMM AM3MeTpW 6ypM/ibHOM KO/IOHHW, 

m; 



w = 3.14-0.1^ (i Q864) = 
= 0.000244 m 3 = 244 cm 3 . 

143(1) 



3r?ac =o},p - ol : 

v — =1 — 



M 



V 3 

OTKyAa AonycTMMbiM mombht. c kotopum 
moxho CKpyMMBarb 6ypvi/ibHyto KonoHHy onn 
npMaeAeHMn ee bo apautenMe. 6y/jeT 



M =SN J"^-dl - on /3846 ^-2860 r 
=361120 Kf 3 - cm = 361 1 K r M . 3 
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TorAa yen/me. B03HwcaK)mee ot 3Toro mo- 

MeHTa. C0CT3BMT 

Q = — = 3611 = 40573 *l> 
Q± 0.089 qut>MK,c - 

2 

rAe Di - HapyxHbift A^aMeTp Kopnyca yCTport- 
CTBd (M3roTaB/iMBaeTCfl na YBT A^aMeTpoM 
178 mm), m. 

Hpn BbicoTe OAHOro po/iuica 100 mm, A^a- 
Meipe 40 mm ii buabmwchmw KdKAoro po/wxa 
M3 Kopnyca ycipowcTBa na 5 mm n/iomaA** K0H ~ 
TaicTa Skom, ponwKOB co cmatom ctchkom 06- 
caAHOfl Ko/iOHHbi 6yAeT M3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKOBoe BbinpaB/wtouiee ycwnne, co3Aa- 
BaeMoe ycTpOMCTBOM, paeHo 



3to ycM/ine no Mepe BbtABMweHMsi po/iM- 

KOB M3 K3H3BKH KOpnyca VCTD0MCTB3 6vneT 

M3MeHqrbC» ot 40573 ao 280 icfc/cM 2 , mto 
3H3MHTe/ibH0 npesocxoAMT ycunne, Heo6xoAM- 
Moe aha BbinpaaneHnw paccMdTpMBaeMOrt 
cmhtoB o6caAHOM ko/iohhw. 



AzA 




(pup.2 



CD o p m y n a n3o6peieHiifl 

YCTpOMCTBO A™ BbinpaB/ieHUJI o6c3ahom 

ko/iohhw, BK/iKwawtMee Kopnyc c KOHwnecKM- 

MM npflMOM M 06pdTHOM HanpaB/lfllOlUMMM VI 

5 KO/ibueBbiM na30M na HapywHofi noBepxHo- 
ctm. noc/ieAOB3Te/ibHo ycTdMOBneHHbie b 
KO/ibqeBOM na3y Kopnyca KO/ibqa c na33MM Ha 
B33MMHO o6paiueHHbtx nOBepXHOCTflX. yCT3- 
HOB/ieHMbie Ma Kopnyce Me>KAy xonbuaMw c 

10 B03MO)KHOCTbK> BpatUCHMfl pOflWKH c BucTyna- 

mm b BepxHeA m HMKHew MacTflx, pacno/ioxcen- 
humm b na3ax Ko/ieu, OT/iMiaioiueecfl 

TeM, MTO, C Ue/1bK) nOBblllieHMfl H3A6XH0CTM 

pa6oTw ycTpofiCTBa aa cner npeAOTBpameHwa 

15 ero 3dK/1MHMB3HM5l B CKB3>KMHe npM OAHOBpe- 

MeHHO^ 3kohommm 3HepropecypcoB 3a CMeT 
d6ecneneHMA yMeHbiueHMst xpymtuero MOMeH- 
T3. Ha HapyxHofl nosepxHOCTM Kopnyca bu- 
no/iHeHu paAwa/ibHwe na3w, MMeioujMe b 
20 nonepeHHOM ccmchmm xopnyca paBHOMepHo 
M3MCHflK)iuyiocq r/iy6MHy a"* paAwa/ibHoro 
nepeMemeHun po/imkob, npMMeM po/imkm pa3- 
MeiueHw b paAMa/ibHbtx na3ax Kopnyca c 
B03MO)KHOCTbio paAHa/ibHoro nepeMeme- 

25 HMfl. KO/1bUa yCTaHOB/ieHbl C BO3M0XHOCTbK> 
BpaiUeHMR OTHOCMTe/lbHO npOAOHbHOM OCM 

Kopnyca, a a^mh3 na3oa xo/ieu b nonepeiHoft 
nnocKOCTM Kopnyca paBHa BenuMWHe paAMa/ib- 
Moro nepeMeiueHM« po/imkob. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings,, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and. said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces: The middle cylindrical ring 8 
is mounted between the upper and lpwer rpws of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots i>^A"3^^^rf^5es, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in sfcrt ^ 2 v arid" radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is v y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor #=1.3 

5000 

(T — — =: 

permissible ^ ^ ^ 

p 



= ^ = — =3846kgf/cm 2 



c 

°p/'pe cross axf/on 



•Spj^e c/ms section _ 40.7 cm^ ; 

116400 2 

" 40.7 y 
The torsional moment of inertia is 

W^f(l-a<) 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

x,an ~i 3 

an IV 1 3 ' 
Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



3846 - 286fJ 



3 

= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 




M 3611 



= 40573kgf. 



D, 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 

[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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